Genetic analysis of polyketide synthase and peptide synthetase genes in cyanobacteria as a mining tool for secondary metabolites.
Molecular screening using degenerate PCR to determine the presence of secondary metabolite genes in cyanobacteria was performed. This revealed 18 NRPS and 19 PKS genes in the 21 new cyanobacterial strains examined, representing three families of cyanobacteria (Nostocales, Chroococales and Oscillatoriales). A BLAST analysis shows that these genes have similarities to known cyanobacterial natural products. Analysis of the NRPS adenylation domain indicates the presence of novel features previously ascribed to both proteobacteria and cyanobacteria. Furthermore, binding-pocket predictions reveal diversity in the amino acids used during the biosynthesis of compounds. A similar analysis of the PKS ketosynthase domain shows significant structural diversity and their presence in both mixed modules with NRPS domains and individually as part of a PKS module. We have been able to classify the NRPS genes on the basis of their binding-pockets. Further, we show how this data can be used to begin to link structure to function by an analysis of the compounds Scyptolin A and Hofmannolin from Scytonema sp. PCC 7110.